In the course of screening for potential anticancer compounds, the extract F210653 from a species of Myrothecium exhibited potent activity (mean GI50<0.01
/ig/ml) in the NCI 60-cell line cytotoxicity screen. Species of Myrothecium are prolific producers of bioactive secondary metabolites with over 20 compounds reported from Myrothecium roridum and more than 30 described compounds produced by Myrothecium verrucaria.1^In addition to the anticancer activity, the crude extract F210653 possessed activity against Saccharomyces cerevisiae, Candida albicans, and Geotrichum candidum. However, the crude extract did not inhibit the growth of either Staphylococcus aureus or Bacillus subtilis.
Bioassay-guided fractionation of the extract F210653 resulted in the isolation of five knowncompoundsidentified as verrucarin J,2) 8-acetylverrucarin L,3) roridin J,4) roridin E,5) isororidin E,6) and two previously undescribed macrocyclic trichothecenes, 8-acetoxyroridin H (1) and 8-acetoxyroridin E (2). In this paper, the production, isolation, biological activity, and structural characterization of these compoundsare reported.
The fungus Myrothecium sp. (Phylum, Ascomycotina; Class, Deuteromycetes) was isolated from a soil sample by the Michigan Department of Health (sample number MDH-37514). It was cultured at the National Cancer Institute using SGSM (Starch (10g/liter), glucose (40g/liter), soy peptone (10g/liter)) at 25°C and 250rpm. The broth was extracted with ethyl acetate. NCI reference number for the extract is F210653.
The crude extract (340mg) was partitioned using a modified Kupchan7) scheme as follows: the crude extract was resuspended at 5mg/ml in 90: 10 MeOH:H2Oand Figure 2 . Long-range HMBC correlations were used to establish the connectivities of the various spin systems of compound1 as described below. Partial structure a connects to C-12 at C-2 by long-range HMBCcorrelations from H-2 and H-3 to C-12. The methyl group (C-14) shows correlations to C-4, C-5, C-6, and C-12. The flve-membered ring is closed based on the HMBC correlations of H-2 to C-5 and H-4 to C-12. The C-7 methylene protons and the C-8 methine proton of partial structure b correlate to C-6. Partial structure b links to spin system c through C-9 based on the correlations ofH-8 to C-9 and C-10, H-16 to C-9 and C-10, andH-l1 to C-9. Partial structure a attaches to partial structure c through an ether linkage based on the correlation of H-2 to C-ll and the down field chemical shift of both C-2 (5C 79.2) and C-ll (5C 67.4). The correlations ofH-10 and H-15 to C-6 and Hll to C-15 were used to establish the remainder of the tricyclic trichothecane skeleton. The 12,13-epoxide was suggested by the correlation of the C-13 methylene protons to C-12 and C-2 and the down field chemical shifts of both C-12 and C-13 (8C 65. 6 and 48. indicate the presence of an a,j8-unsaturated ester with a methyl group off the /3-position. Spin system f connects to C-3' by the correlation of the C-4' methylene protons to C-3'. To accommodatethe molecular formula and the degree of unsaturation, the macrocyclic ring must close through a ring containing two oxygens. The down field chemical shifts of C-6' and C-13' (<5C 82.2, and 76.6) indicate each is oxygenated and the chemical shift of C-5' (5C 100.9) suggests it has two oxygen substituents. Therefore, the macrocyclic ring is closed by a cyclic acetal system and the structure of compound 1 is as shown in Figure 1 . The stereochemistry at C-8 in compound 1 was assigned as a based on.the following evidence. The methyl C-16 is shifted up field by 2.2ppm and C-15 is shifted down field by 1.7ppm in the 13C-NMR spectrum of 1 in comparison to the literature values for roridin H.8'9) If the configuration at C-8 was p, the resonance for C-16 would be expected to shift up field by 4-5ppm and little to no effect would be observed for C-15.10) This stereochemistry is the same as that observed in the previously described verrucarin L acetate which was also isolated from this extract.
3)
The structure of compound 1 including the stereochemistry was confirmed by single crystal X-ray crystallography to be 8a-acetoxyroridin H. In the crystal structure (Figure 2 ), the macrocyclic ring is fully extended awayfrom the tricyclic trichothecane skeleton and is almost planar with the epoxide pointing out of the plane. of an acetate. In addition, the chemical shifts of C-7, C-9, and C-10 were significantly affected suggesting oxidation at C-8. Therefore, compound 2 was proposed to be the 8-acetoxy derivative ofroridin E. The configuration at C-8 in 2 is proposed to be a based on similar arguments as used for 1. The C-16 methyl resonance of 2 is shifted up field by 2.2ppm and the C-15 signal is shifted down field by 1.2ppm in the 13C NMR spectrum of 2 in comparison to roridin E. The remaining stereochemistry is proposed to be identical to that previously established for roridin E.5)
The isolated macrocyclic trichothecenes exhibited antifungal activity in agar diffusion assays against Saccharomyces cerevisiae, Candida albicans, and
Geotrichum candidum ( 
